ABSTRACT To assess the prevalence of non-malignant chest x ray abnormalities in cases of mesothelioma 184 cases of mesothelioma (72 pleural and 112 peritoneal) which had occurred in a cohort of asbestos insulation workers followed up since 1967 were studied. Chest x ray films of satisfactory quality, on which the presence or absence of non-malignant radiological changes indicating interstitial pulmonary fibrosis or pleural fibrosis or both, could be assessed with a high degree of certainty were available. In some cases (20% for pleural mesothelioma, 11 6% for peritoneal mesothelioma) non-malignant radiological changes were not radiologically detectable. Parenchymal interstitial fibrosis (small irregular opacities) only was found in a proportion of cases (25-4% of pleural mesotheliomas, 12-5% of peritoneal mesotheliomas). Pleural fibrosis only was detected in 17% of cases of pleural mesothelioma and 27% of cases of peritoneal mesothelioma. Most patients had both parenchymal and pleural fibrosis. Although these results tend to indicate that in peritoneal mesothelioma the proportion of pleural fibrosis is significantly higher, these findings might have been due to the fact that in most cases of pleural mesothelioma non-malignant changes were interpreted in one hemithorax only. In 46 cases (21 pleural, 25 peritoneal) in which sufficient lung tissue was available histopathology of lung parenchyma indicated the presence of interstitial fibrosis; in 20 (43-5%) of these the chest x ray film had been read as negative. Thus the absence of radiologically detectable small opacities on the chest x ray film does not exclude the existence of interstitial pulmonary fibrosis in cases of mesothelioma among insulation workers. With lower levels of exposure (such as in family contacts of asbestos workers) it is conceivable that mesothelioma might occur in the absence of interstitial pulmonary fibrosis.
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Mesothelioma, pleural and peritoneal, occurred in 356 members of a large cohort' of asbestos insulation workers. Non-malignant abnormalities on the chest x ray film indicating the presence of interstitial pulmonary fibrosis, pleural fibrosis, and pleural calcifications, preceding the development of the malignant mesothelioma or detectable on the hemithorax opposite to that in which the tumour developed, were of interest, given the widely accepted opinion that mesothelioma can occur after relatively short and low exposure to asbestos2 -I (R Lilis et al, In the 112 cases of peritoneal mesothelioma the full chest x ray film was interpreted for non-malignant abnormalities (parenchymal or pleural, or both). In most of the 72 cases of pleural mesothelioma the interpretation of non-malignant radiological pleuropulmonary changes were made on the hemithorax contralateral to that in which the tumour had developed (60 cases); in 12 cases full chest x ray films preceding the mesothelioma by a relatively short period (several years) were available and were used for interpretation.
Findings in the 112 cases of peritoneal mesothelioma were compared with those in the 72 cases of pleural mesothelioma.
Results

PERITONEAL MESOTHELIOMA
Radiological changes indicating the presence of interstitial pulmonary fibrosis (small irregular or rounded opacities, or both) or pleural fibrosis were absent in 13 (116%) of the 112 cases of peritoneal mesothelioma. Pleural fibrosis was present in one or more locations in 76 0% of all cases: chest wall, tangential, or face on, or both, and diaphragmatic plaques.
In 30 (26&9%) cases changes consistent with pleural fibrosis were the only abnormalities detected, whereas in 55 (49 1%) small irregular opacities indicating the presence of interstitial fibrosis were associated with pleural fibrosis (table 1) .
Small, mostly irregular but sometimes also rounded opacities were radiologically detectable in 69 (616%) cases; the majority, almost two thirds, showed opacities of type s (according to the ILO classification), and in one third of cases the predominant shape and size of radiologically detectable small opacities was t. The profusion of radiologically detectable small opacities was 1/0-1/2 in 45 cases (40 2%), 2/1-2/3 in 20 cases (17 8%), and reached a 3 grading (3/2-3/3) in only four cases (table 1) .
Tangential pleural fibrosis was found with similar prevalence on the right in 44 (39.4%) and on the left in 50 (44-6%) cases. The extent and width of tangential pleural fibrosis were also similar. Pleural fibrosis face on was a relatively frequent finding, present in one third of all cases affecting the left hemithorax (in cases of right pleural mesothelioma). The extent (1, 2, or 3) of pleural fibrosis face on was relatively evenly distributed; for tangential pleural fibrosis, extents 1 and 2 were more prevalent than extent 3, and widths A and B were more prevalent than width C (table 2) .
Circumscribed pleural fibrosis was found roughly twice as often as diffuse pleural fibrosis (table 3) .
Diaphragmatic plaques (table 4) were observed with a similar frequency on the right and on the left hemidiaphragms, in almost half of cases (47-3% right diaphragmatic plaques and 49-1% left). They were radiologically non-detectable in 39 (34-9%) cases, bilateral in 35, present on the left only in 20, and on the right only in 18. The costophrenic angle was blunted in less than 20% of cases, both on the right and on the left hemithorax (table 4). Pleural (table 6) . Parenchymal changes only (small irregular or rounded opacities) were found in 18 (25 4%) cases, a higher proportion than that of cases with peritoneal mesothelioma (12 5%). Pleural fibrosis only was present in 12 (16 9%) cases of pleural mesothelioma, whereas an association between parenchymal and pleural fibrosis was the most frequent occurrence in 27 (38%) cases.
Small parenchymal opacities, mostly irregular but Noti-n-alignant c/hest x raY changes in patients with mesothelioma in a large cohort ofasbestos insulation workers 405 As was shown by the comparison of radiological parenchymal abnormalities and histopathological changes, the absence of radiologically detectable small opacities on the chest x ray film does not exclude the existence of interstitial pulmonary fibrosis in cases of mesothelioma among insulation workers. The possibility still exists that mesothelioma due to past exposure to asbestos might occur in the absence of interstitial pulmonary fibrosis in subjects with lower levels of asbestos exposure than that which characterised insulation work in the past. The findings in this study of cases of mesothelioma from the cohort of asbestos insulation workers cannot be extrapolated to lower levels of exposure that are known to have resulted in cases of mesothelioma among, for example, family contacts of workers exposed to asbestos.9
